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• © Steerable balloon dilatation catheter assembly 
having dye injection and pressure measurement ca- 
pabilities and comprising an elongate flexible tubular 
member (J 2) having first and second lumens (13, 
18) extending therethrough and 'a bafloon (17) car- 
ried by the distal portion of the tubular member and 
having Its Interior In communication with the second 
lumen, A guide wire (21) extends through the first 
lumen and has a colt (23) carried by the distal 
portion thereof and extending beyond the distal ex* 
tramsty of the tubular member. A device (42) is 
^ coupled to the guide wire facilitating at least limited 
<J rotation of the distal extemHy of the guide wire. A 
first fitting (32) Is coupled to the second lumen and 
gjls adapted to receive a liquid for inflating' end deflat- 
fslng the balloon. A second fitting (38)is In commu- 
_nicatfon with the first lumen. The first lumen and the 
guide wire are sized so that dye injections and/or 
pressure measurements can bo made through the 
q second fitting. 
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STEERABLE BALLOON DILATATION CATHETER ASSEMBLY HAYIMO DYE INJECTION AND PRESSURE 

MEASUREMENT CAPABUT1ES 



This invention relates to balloon dBatstion cath- 
eters and more particularly to steerable balloon 
dilatation catheter assemblies having dye injection 
and pressure measurement capabilities. 

Heretofore there have been provided steerable 
balloon dilatation catheters. However, with rasped 
to such catheters, H has been round that the space 
available in me lumen carrying the guide wire uti- 
lized (or steering is inadequate for Introducing dye 
and for making pressure measurements, particu- 
larly with respect to low profile balloon dilatation 
catheters. There Is therefore a need for a new and 
Improved steerable baDoon dilatation catheter 
which overcomes the above named disadvantages. 

The present invention provides a steerable bal- 
loon dilatation catheter assembly having dye injec- 
tion end pressure measurement capabffities. 

In general, the steerable balloon (0 station cath- 
eter assembly of the present Invention has dye 
Injection end pressure measurement capabilities. It 
is provided with an elongate flexible tubular mem- 
ber having first and second lumens extending 
therethrough. A balloon is canted by the distal 
porton of the tubular member and has its interior In 
communication with the second lumen. 

A guide wire extends through the first lumen 
and has a coil carried by the distal portion thereof 
and extends beyond the distal extremity of the 
tubular member. Means to coupled to the guide 
wire facilitating at least Knitted rotation of the distal 
extremity of the guide wire. A first fitting is coupled 
to the second lumen and is adapted to receive a 
liquid for Inflating and deflating the baDoon. A sec- 
ond fitting is in communication with the first lumen. 
The first lumen and the guide wire are steed so 
that dye injections and/or pressure measurements 
can be made through the second fitting. 

The present invention is further described by 
■- way of example only with reference to the accom- 
panying drawings, in which; 

Figure 1 is a side elevations! view of a 
bafioon dilatation catheter assembly Incorporating 
the present Invention. 

Rgure 1A is an enlarged cross sectional 
view of tie distal extremity of the catheter shown in 
Figure 1. 

Figure IB is a cross sectional view similar to 
Rgure 1A showing a modification of the catheter. 

Figure 1C is a partial side elevettonal view 
showing a modification of the rotation device shown 
In Figure 1. 



More particularly, as shown in Rgurea 1 and 
1A, there is provided a steerable balloon dilatation 
catheter assembly 10 which is comprised of a 
flexible elongate member 12 that consists cf a first 
flexible elongate tubular element 12 which Is pro- 
vided with a first lumen 13 extending therethrough 
and a second flexible elongate flexible tubular ele- 
ment 14 which extends over the first elongate 
tubular element 12 and forms therewith a second 
lumen 16 extending tonglfaxfinaity of the tubular 
elements 12 and 14. The flexible elongate tubular 
elements 12 and 14 may be formed of a suitable 
flexible trwrrnoplastic material e.g. a pofyoteftn or 
polyvinytehtoridfl. 

A balloon 17 is carried by the distal portion of 
the tubular member 14 and more particularly by 
the second tubular element 14. The bafioon has Its 
interior In communication with the second lumen 
13. As shown the balloon 17 can be formed Integral 
with Ihe second tubular element 14. The distal 
extremities of the first and second tutwter etements 

12 and 14 are bonded together in a suitable man- 
ner so as to form a BquloMighl seal between the 
same. Typically this can be accomplished by In- 
serting a mandrel (not shown} into the distal ex- 
tremity of the first tubular element 12 In the lumen 

13 end applying heal to the distal extremity of the 
elongate tubular element 14 to cause it to form the 
Bquktfghl seal between the distal extremities of 
the elements 12 and 14. 

• A guide wire 21 extends through the first lumen 
11 The guide wire 21 consists of an elongate 
element 22 formed of a suitable materia] , e.g. 
stainless steel. R also consists of a coil 23 formed 
of a suitable radopaque material , e.g. a platinum 
alloy, which has its cfistal extremity secured to the 
distal extremity of the elongate guide wire element 
22 by a he mis pher ica l lip 24 formed of a suitable 
material, e*. a gold alloy or solder. The proximal 
extremity of the coQ 23 Is bonded to the distal 
extremity of the first tubular element 12 at 25 by 
suitable means, e.g. an adhesive. The proximal 
extrertfty of the ooU 23 is not bonded to the flexible 
elongate element 22 so that the flexible elongate 
element 22 can rotate with respect to proximal end 
of the coil 2i 

In order to provide dye Injection and pressure 
measurement capabilities, a plurality of vents or 
openings 28 are provided In the distal extremities 
of me first and second tubular elements 12 and 14 
remote from the balloon 17 and in relatively dose 
proximtty to Ihe coll 23. The' openings 26 ere 
spaced drcumferentlalry around the distal extremity 
of the first and second tubular elements 12 end 14. 
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The to and number of openings 28 are such that 
the desired dye Injection and pressure measure- 
ments can be made. By way of example, the two 
holes 26 which are shown can have a diameter of 
.010 to -020 Inches (0.25-0.51 mm). The lumen 13 
can have a diameter such as .023 inches (0.59 
mm). Markers 26 In the form of gold bands or a 
suitable radiopaque material can be provided on 
me first tubular element 12 within the bafloon 17 
adjacent the proximal and cfistal extremities of the 
balloon. 

The dilatation catheter 10 also consists of an 
adapter 31 wWch Is secured to the second tubular 
element 14 end Is provided with a side arm 32 In 
communication with the lumen 16. The sWe arm 32 
includes a Luer fitting 33 through which a radiog- 
raphic contrast Gquid can be introduced Into the 
lumen 16 for Inflafing the balloon. 

The first tubular element 12 extends through 
the central arm 34 of the adapter 31 and Is con- 
nected to an adapter 38. The adapter 38 Is also 
provided with a side arm 37 which Is provided with 
a leur fitting 38 through which a dye Injection can 
be made or alternatively pressure measurements 
can be made. The sWe arm 37 Is in communication 
with me lumen 13 In the first tubular element 12. 
The guide wire 21 extends through me adapter 31 
and through the adapter 36 and Is connected to a 
thumb screw 41 of a rotation device 42. The guide 
wire Is affixed to the thumb screw 41 by a set 
screw 43. The thumb screw 41 Is provided with a 
threaded cylindrical extension 44 which Is threaded 
Into a knob 46. The knob 46 Is provided with a 
threaded cyKndrtcal extension 47 which Is threaded 
Into the adapter 36 and Is adapted to engage an O- 
ring 48 to estsbSsh a DauJd-flght seal with respect 
to me guide wire 21. A rotation limiting ring 51 
affixed to the distal extremity of arms 52 canted by 
the thumb screw 41 Omits the amount of rotational 
mov em ent of me thumb screw 41 with respect to 
the knob 48 and thus limits the amount of rotation 
which can be BuppCed to me distal extremity of the 
guide wire 21. A pin 54 hi carried by the thumb 
screw 41 to faciiitate rotation of the thumb screw 
by a finger of the hand. 

Operation and use of me steerable dilatation 
cathBter may now be briefly described as follows. 
The balloon 17 can be Inflated outside of the 
human body to expel air before introduction Into an 
arterial vessel by Introducing radiographic contrast 
liquid through the side arm 32 to inflate the balloon. 
After me balloon 17 has been Inflated and the air 
removed therefrom, It can be. deflated. The deflated 
dtatafion catheter can men be Inserted into the 
arterial vessel of me human body. It can be guided 
by use of me guide wire 21 which can be rotated 
by use of the knob 41 to position the ccD 23 by 
rotation of the distal extremity of me coil 23. If 



desired* me coil 23. before insertion into the arterial 
vessel, can be provided with a sDght bend so that 
whan it is rotated It will face in different directions. 
The rotation limiting device 42 prevents undue 

s stress being placed upon the turns of the helical 
coil 23 or alternatively, undue wrapping of the 
balloon 17. Even though the proxfrna) extremity of 
me coil 23 of me guide wire Is attached to the 
distal extremity of me catheter, it has been found 

to; that the guide wire 21 stiB Is very maneuverabie 
through a number of revolutions as determined by 
me torque limiting device 42 to facilitate steering of 
me catheter as a la being guided through the 
arterial vessels of the patient The colJ 23 itself can 

is: absorb a number of rotations. The positioning of 
me catheter can be observed under x-fays by 
observtng'the positioning of the coD 23 and also by 
observing the positioning of me marker rings 28. 
After me balloon has been positioned In me 

20 stenosis in the arterial vessel, the balloon 17 can 
be expanded or inflated by introducing radiog- 
raphic contrast Dquld through me side arm 32. With 
the balloon 17 In* place, or any other time it la 
deemed desirable, a distal dye Injection can be 

ss accomplished by Inserting the dye through the aide 
arm 37 so that it passes through the lumen 13 after 
which It passes through the openings 26 on the 
other side of the stenosis, The distal dye Injection 
makes it possible for the physician to make further 

& observations with respect to the arterial vessel be- 
yond the stenosis where the balloon 17 Is posi- 
tioned. AftemativeJy, or sequentially, the physician 
can, also by means of me openings 28, make 
pressure measurements of the pressure of the 

». blood in me arterial vessel beyond me stenosis in 
* which the balloon 17 is posWorted. The diameter of 
me rumen 13 Is adequate to make accurate pres- 
sure measurements possible , 

After the desired procedures have been ac- 

40 compDshed, the dilatation catheter can be re- 
moved. . 

tt can be seen that me dilatation catheter 10 
provided in Figures 1 and 1 A provides a complete 
assembly with a non-removable guide wire. The 

4$ guide wire extends forwardly of the catheter and 
provides stBerabllrty for the catheter. This steerabO- 
tty Is enhanced by the use of the rotation capabil- 
ities for the guide wire even though Its rotation Is 
limited to prevent undue twisting of the con 23 or 

so wrapping of ma balloon 17. The dye Injection capa- 
bility makes It possible for a physician to visualise 
me anatomy of me arterial vessel downstream from 
me balloon. It Is also possible to make pressure 
measurements of the blood In me arterial vessel 

:s5 - downstream from ma balloon. 
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Another embodiment of the dilatation catheter 
assembly incorporating the present invention is 
shown in Figure 1B and lC. In this embodiment, 
the dilatation catheter 60 Is comprised of a tubular 
member 61 which consists of a first flexible elon- 
gate element 62 having a first lumen 63 extending 
therethrough. It also consists of a second flexible 
elongate tubular element 64 whfch coaxlafly ex- 
tends over the first tubular element 62 and forms in 
conjunction therewith a second lumen 66 extending 
longitudinally thereof. A balloon 67 is formed in- 
tegral with the second tubular element 64 and has 
to Interior in communication with the lumen 66. 
The astaJ extremities of the first and second tubu- 
lar elements 62 and 64 are bonded together In the 
same manner as the distal extremities of the tubu- 
lar elements 12 and 14* - 

A guide wire 71 Is provided which is similar to ; . 
the guide wife 21. ft Is formed of an elongate 
flexible element 72 of a suitable material . e.g. 
stainless steel. A coil 73 of a suitable radiopaque 
material , e.c>platinum alloy has its proximal ex- 
tremity secured to the element 72 by suitable 
means , a* a gold alloy or solder 74. A hen* 
spherical tip 75 formed of a suitable material, e%g. 
gold or solder is secured to the distal extremity of 
the coQ 73 and is also secured to the elongate 
element 72. The lumen 63 can have a suitable 
tfameter such as £23 Inches (0.59mm) end the 
coil 73 can have a suitable diameter such as .016 
Inches (0.40mm). Markers 76 have been provided 
on the first tubular element within the confines of 
the balloon 67 adjacent the proximal and distal 
extremities of the balloon and serve the same 
purposes as the markers 28 In the embodiment 
shown in Figures 1 and 1A. * 

The remaining portions of the catheter 60 are 
very similar to that shown in Rgure 1 with the 
exception that a different rotation device 81 Is 
provided In place of the rotation limiting device 42. 
As shown In Figure 1C, the guide wire 71 Is se- 
cured to a knurled knob 82 by a set screw 63. The 
guide wire 71 extends through a cryflndrfcal exten- 
sion 86 which can be formed integral with the knob 
82. The extension 86 is provided with a smooth 
outer surface and is slidably mounted in a knob 87 
which Is provided with a cylindrical extension 88 
which Is threaded into the adapter 36. Means is 
provided tor limiting the axial movement of the 
knob 82 with respect to the knob 87 and consists 
of a stop ring 91 carried by a pair of arms 82 
secured to and carried by the knob 82. A pin 83 is 
carried by the knob 82 and is provided for rotating 
the knob 82 and the guide wire attached thereto. 

Operation and use of the catheter 60 shown In 
Figure IB may now be briefly described as follows. 
The operation of the catheter 60 is very similar to 
that described with respect to the catheters shown 



In Figures 1 and 1 A with the exception that the 
guide wire 71 Is freely rotalabte with respect to the 
catheter 60. In the embodiment shown In Figures 1 
and 1 A, the rotation of the guide wire 21 is limited 
by the rotation Bmrter 42. In the present embodi- 
ment the rotation Is unlimited. Also. In me present 
embodiment the guide wire 71 can be advanced 
and retracted with respect to the catheter 60 which 
is not possible with respect to the guide wire 21 
shown in Figures 1 and 1A. The aoVancement and 
retraction of the guide wire 71 is limited to the 
length of the arms 82. The irmermost position is 
reached when knob 82 engages the top side of the 
knob 87 and the outermost position is reached foe 
ring engages the underside of knob 67. The guide 
wire 71 can be used to position me catheter in the 
arterial vessel, b addition, after the balloon has 
been Inflated In the stenosis, distal dye injections 
can be accomplished merely by advancing the cod 
73 so that K Is tree 'of the lumen 63. Thereafter 
distal dye injections and pressure rneasuremerrts 
may be made through trie lumen 63, The size of 
the elongate element 72 of the guide wire 71 is 
sufficiently small so that such pressure measure- 
ments and distal dye injections can be made read- 
ily through the rumen 63. 

ft to apparent from the foregoing that there has 
been provided a dilatation catheter which makes 
possible distal dye Injection* and/or pressure mea- 
surements beyond the balloon dilatation which also 
incorporates a guide wire to facilitate steering of 
the catheter. In one embodiment the guide wire la 
fixed with respect to relative longitudinal movement 
between tho guide wire and the catheter but Is 
rctatabte through a ttrriked number of rotations and 
in the other embodiment the guide wire is freely 
rotatabte and, in adoption, is extensible relative to 
the catheter for a limited distance. 



Claims 

1. A steerabto balloon dilatation catheter as- 
sembly comprWng, en elongate flexible tubular 
member having first and second lumens extending 
therethrough, a balloon carried by the distal portion 
of the tubular member and having its interior In 
communication with the second lumen, a guide 
wire extend rig through the first lumen and having a 
coil carried by the dtetal portion thereof and ex- 
tending beyond the distal extremity of the tubular 
member, means coupled to the guide wire fad Stat- 
ing at least limited rotation of the distal extremity of 
the guide wire, means coupled to the guide wire 
HmWng movement of the guide wire In the direction 
longitudinal of the axis of rotation of the guide wire, 
a first fitting coupled to the second lumen and 
adapted to receive a liquid for Inflating and deflat- 
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tog the balloon, and a second lilting In communica- 
tion with the first lumen, said first lumen and said 
guide wire being sized so mat dye Injections and/or 
pressure measurements can be made through the 
second fitting. 

2. A catheter assembly as claimed In claim 1 
wherein the col! of said guide wire Is roteteble with 
respect to me distal extremity of the tubular mem- 
ber and is extensible with respect to the tubular 
member. 

3. A catheter as claimed In claim 1 or claim 2 
further comprising means for bonding the proximal 
extremity of the coU to the distal extemfty of the 
tubular member, said tubular member having at 
least one opening remote from the balloon extend- 
ing from the first lumen to the environment where- 
by dye Injections and pressure measurements can 
be made through said opening. 

4> A catheter assembly as claimed m any one 
of claims 1 to 3 wherein the guide wire Includes an 
elongate flexible element extending through the 
tubular member and to the distal extremity of the 
coll and a hernlsphertca) tip bonding the distal 
extremities of the flexible elongate element and the 
coll to each other. 

5. A catheter assembly as claimed In claim 4 
wherein the flexible elongate element of the guide 
wire Is free to rotate with respect to the proximal 
extremity of the con. 

8. A catheter assembly as claimed In claim 4 
wherein the proximal extremity of the coil Is boiK 
ded to the tubular member. 

7. A catheter assembly es claimed to any one 
of claims 1 to 6 wherein the means for limiting 
movement of the guide wire In a cflredkmlorigitudl- 



rial of the axis of rotation Includes e fixed member, 
a knob secured to the guide wire and means car- 
ried by the knob and adapted to engage the fixed 
member to limit Inward and outward movement 

« with respect to the fixed member. 

8. A steerabla balloon dilatation catheter as- 
sembly comprising a first elongate flexi ble tubu lar 
member having a lumen extending therethrough 
and a second elongate flexible tubular element 

70, forming between the first and second tubular ele- 
ments an annular lumen extending longitudinally of 
the first and second tubular elements, a balloon 
carried by the second tubular element and having 
Its interior in communication with the lumen ex> 

is tending between me first and second tubular ele- 
ments, a guide wire extending through the lumen of 
the first tubular element and having a coll carried 
by the distal extremity thereof and extending be- 
yond the distal extremity of the first end second 

so tubular elements, means coupled to me guide wire 
tacflftaflng at least limited rotation of the distal 
extremity of the guide wire and Smiting movement 
of the guide wire in a direction longitudinal of the 
axb of rotation of the guide wire, a first fitting 

•» coupled to the lumen extending between the first 
and second tubular elements and adapted to re- 
ceive a Squid for Inflating and deflating the balloon, 
a second fitting In communication wfth the lumen in 
the first tubular element said first lumen In said 

& first tubular element end said guide wire being 
steed so that dye Injections and/or pressure mea- 
surements can be made through the second fitting. 
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